The hydro-mechanical behaviour of a high-density bentonite pellet, potential candidate for engineered barriers in high-level radioactive waste disposal, is investigated through laboratory tests. Water content and volumetric strain are first determined at various suctions (ranging from 9 MPa to 89 MPa) during partial hydration from its initial state. Afterward, compression tests allow the Young modulus and strength to be determined at various suctions. The experimental results are then interpreted by using an existing model describing the hydro-mechanical behaviour of an aggregate in compacted expansive clay. The analyses show that a single set of parameters is sufficient to predict the suction dependency of volumetric strain, Young modulus and compressive strengths. These findings would be helpful for further numerical investigations on the hydro-mechanical behaviour of granular bentonite-based engineered barriers by using both finite element and discrete element methods.
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Hydro
Keywords: Partial saturation; Expansive soils; Laboratory tests. Bentonite-based materials are considered as candidate materials for engineered barriers in 2 radioactive waste disposal due to their low permeability, good radionuclides retention capacity, 3 and ability to swell upon hydration, which is an important property to fill the technological voids. assessing the influence of pellets swelling on the mixtures behaviour. In DEM simulations, each 17 particle is modelled individually. A model describing the hydro-mechanical behaviour of a single 18 pellet is therefore required. As this approach is valid for granular materials, the model has to 19 focus on hydration state at which a pellet has not lost its initial structure. 20
List of notations
21
For this purpose, the present study focuses on the hydro-mechanical behaviour of a single 22 pellet upon partial hydration. The vapour equilibrium technique is used to hydrate the pellet. At 23 equilibrium, the pellet volume and water content are determined, which allows determining the 24 relationship between volumetric strain and suction. Afterward, a compression test is performed 25 on the pellet to determine its stiffness and strength. Finally, the results are interpreted through 26 the conceptual framework proposed by Alonso et al. (1999) . 27 28
Material 29
Na-bentonite from Wyoming, with high smectite contents, which main physical properties are 31 summarised in Table 1 compression tests (Figure 3a) , contact between the load frame and the pellet is sub-punctual. 50
Assuming isotropic linear elastic behaviour, the Hertz law is adapted to obtain Young modulus 51 (Johnson, 1985) : 52
Where N is the axial load; E and ν are Young modulus and Poisson's ratio, respectively; δ n is 53 the normal displacement. 54 elasticity law, relating normal displacement to normal force for a contact between an infinite 57 plate and a cylinder, is applied to determine E. 
Model 99
In the present work, the pellet initial dry density is high and its behaviour is assumed to be 100 similar to that of an aggregate (i.e. the microstructural level) in compacted expansive clay 101 following the model proposed by Alonso et al. (1999) . 
